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Description 

Background of the Invention 

s 1. Field of the Invention 

This invention relates to a process for making medical gloves that are substantially free of loose powder but are 
nevertheless easy to don. 

10 2. Description of the Related Art 

Medical gloves generally have to conform tightly to the hand of the wearer. That requirement makes it hard to don 
the gloves, unless they have a lubricant on their inner (skin-contacting) surface. Powder of one form or another has 
traditionally served this lubricating function; however, post-operative complications, such as adhesions, peritonitis, and 

is granuloma formation have been attributed to the use of loose powder on surgical gloves and other items used in surgery. 
To avoid the potential complications, there have long been efforts to reduce or eliminate the need to use powder to 
facilitate donning of medical gloves. A number of approaches have been tried, including halogenating the gloves, blending 
rubber and resin latex, and depositing granular material on the inner surface of the gloves. These attempts, and their 
drawbacks, have been summarized in U.S. Patent 4,143,109, issued on March 6. 1979. to Stockum. Stockum's patent 

20 discloses yet another approach to avoiding the need to use loose dusting powder to permit easy donning of gloves. His 
approach involves having an inner layer of the glove that is bonded to the outer, elastomeric layer. The inner layer has 
embedded in it particles that are distributed throughout and that are greater in size than the thickness of the inner layer. 
Thus, the particles protrude from the inner surface, while remaining secured to the surface and not being easily abraded 
off. A problem with that approach is that the number of particles to be contained in the inner layer has to be carefully 

25 controlled. If too few particles are embedded, donning remains difficult. If too many particles are used, some loose 
particles could remain and could possibly cause the undesirable medical effects. 

Another approach to facilitating medical glove donning is disclosed in U.S. Patent 4,499.154, issued on Feb. 12, 
1 985 to James et al. That approach makes use of a skin-contacting coating of a lubricating hydrogel bonded to the inner 
surface of the glove and treated with a surfactant to improve its lubricity. However, it is not capable of providing gloves 

30 that are as easy to don as powdered gloves. 

Summary of the Invention 

In accordance with the present invention, a process for making a powder-free medical glove comprises: 

35 

a) forming the glove by 

(i) dip-coating a first layer onto a glove form, the first layer comprising a coagulant with an acid-soiuble powder 
dispersed throughout, 

40 

(ii) dip-coating over the first layer a second layer of an elastomer, 

(iii) dip-coating over the elastomer layer a third layer that comprises a layer of an antiblocking composition with 
particles distributed throughout, the majority of particles having a size greater than the thickness of the layer of 

45 antiblocking composition in the third layer, 

(iv) heating the layers to cross-link the elastomer and to bond the elastomer layer to the antiblocking layer, and 

(v) dip-coating a silicone emulsion over the underlying layers; 

50 

(b) removing the glove from the form and reversing the glove, so that the first layer is on the outside of the glove; 

(c) treating the glove with an acid to dissolve the acid-soluble powder. 
55 (d) rinsing the glove with a first aqueous liquid; 

(e) treating the glove with a bleach to reduce blocking; 

(f) rinsing the glove with a second aqueous liquid; 



2 



EP 0 543 657 B1 



(g) treating the glove with a silicone emulsion; and 

(h) drying the glove 

s The powder-free medical glove made by this process can be donned without difficulty and has substantially no free 
powder. 

Brief Pescrjptjon of the Drawings 

10 Fig. 1 depicts a cross section of a tank with a glove form being coated. 
Fig. 2 depicts a flow diagram of the process of the present invention. ' 
Fig. 3 depicts a finished glove. 

Fig. 4 shows an enlarged cross section of the glove of Fig. 3. 

is Detailed Description pfthe Invent i o n 

The present invention provides a process for making medical gloves that have the combination of properties that 
are required for these gloves -- thin, soft, strong, etc. - and that, in addition, can be donned easily, despite their being 
powder-free. As used in this specification and the appended claims, "powder-free" means that the gloves contain sub- 

20 stantially no loose powder on the completion of the glove-making process. 

Fig. 1 illustrates part of an apparatus for practicing the present process. It is of a type that has long been used for 
making elastomeric gloves and includes a glove form 10, which generally has the shape of a hand, and a tank 12 into 
which the form is dipped. The complete apparatus includes a series of tanks, each similar to tank 12, into which the 
form is dipped successively. Of course, the liquid 14 would be different in the different tanks. For dipping purposes, the 

25 form 1 0, the tank 12, or both may be moved. When ail the dipping steps are completed, a finished glove is removed, or 
"stripped", from the form and reversed, so that the first layer is on the outside. The form 10 is generally made of glazed 
or bisque porcelain or plastic. Of course, the size of the form determines the size of the glove. 

Although a variety of elastomers maybe used for medical gloves, including natural rubber latex, nitrile rubber latex, 
coagulable polyurethane aqueous dispersion, and the like, natural rubber latex is preferred because it has superior 

30 properties and lower cost. For brevity and convenience, we will describe the process of this invention in the context of 
natural latex rubber gloves, recognizing that the modifications necessary to produce gloves of other common materials 
will be clear to the artisan. Conventional methods for preparing latex rubber gloves are described in a bulletin "Dipping 
With Natural Rubber Latex", The Malaysian Rubber Producers' Research Association, Hertford, England, 1980. 

In order to provide reproducible latex layers on the form, a coagulant layer is first dipped onto the form. The coagulant 

35 may be of any composition well known in the art and described in the above-mentioned bulletin, such as alcohol solutions 
of calcium salts. The coagulant includes an acid soluble powder, such as calcium carbonate,- which will facilitate stripping* 
the glove from the form and will subsequently be dissolved in acid. 

The coagulant-coated form is then dipped into latex, after which the latex layer gels. Preferably, the gelled layer is 
leached in water to extract a large percentage of the water-soluble impurities in the latex and coagulant. 

40 An antiblocking composition with particles distributed throughout is then dip-coated over the latex. "Blocking" refers 
to the tendency of glove surfaces to stick together. The antiblocking composition, which will be on the interior surface of 
the glove after stripping, keeps the interior surfaces of the glove from sticking together and making it difficult or impossible 
to get air and liquids into the fingers for post-strip processing. The antiblocking composition also serves as a binder to 
bind the partides to the rubber, ft should have tensile strength, elongation, tear strength, and modulus that are compa- 
ss rable to that of the natural rubber. Suitable compositions include carboxylated styrene butadiene lattice, carboxylated 
butadiene acrylonitrile lattice, vinyl acrylate lattice, polyurethane aqueous dispersions, and the like. Polyurethane aque- 
ous dispersion is preferred, because it provides the best combination of mechanical parameters. Especially preferred 
is a cationic polyurethane having a molecular weight of at least 100,000. Cationic compositions are found to provide 
desirably softer gloves than anionic or nonionic compositions. The high molecular weight ensures that blocking is com- 

50 plete. Suitable antiblocking compositions include Neorez polyurethane emulsions, such as Neorez XR-9208 (cationic) 
and Neorez R-962 and R-967 (nonionic/anionic), available from ICI Resins, Wilmington, MA. 

The particles dispersed through the antiblocking composition are.larger than the thickness of the antiblocking layer 
and form protrusions on the inner surface of the glove (after stripping and reversal). The resulting roughened surface 
enhances the antiblocking effect and facilitates fluid flow into and out of the glove during post-stripping operations. The 

55 particles may be any of a variety of acid-resistant compositions, such as cross-linked cornstarch, polyurethane, nylon, 
or mixtures. A polyester based polyurethane powder is preferred. Such a powder is Vedoc VP180, available from Ferro 
Corp, Cleveland, OH. Also suitable are Corvel nylon powders, available from Morton Chemical Div., Reading, PA; and 
epichlorohydrin cross-linked cornstarch (Vulca 90), available from National Starch and Chemical Corp., Bridgewater, 
NJ. The particles should have a size in the range from about 5 to about 50 micrometers, preferably having an average 
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particle size of about 30 to about 40 micrometers. Reference to size for purposes of this specification and claims is the 
diameter, if the particles are spherical, or the diameter of a sphere having the same volume, if the particles are not 
spherical. Additional facts regarding the particles are described in U.S. Patent 4,143,109. 

After the antiblocking/particle layer has been deposited, the form with the 3 layers coated on it is heated to cure 
5 (i.e., cross-link) the rubber and to bond the rubber to the antiblocking layer. The cure time and temperature are known 
in the art and are not critical; however, if the temperature is too low, the rubber may be inadequately bonded to the 
antiblocking layer. 

After the layers have been cured, a silicone emulsion is dip-coated over the underlying layers to facilitate donning 
of the finished glove. The emulsion may also include an acid-soluble powder, which makes stripping easier and which 
10 is ultimately dissolved in acid. 

The fully-formed glove is then stripped from the form and reversed, so that the first layer is on the outside of the 
glove. The glove is then treated with an acid to dissolve the acid-soluble powder(s). This acid treatment, which generally 
takes about five minutes, serves to dissolve loose powder to provide a powder-free glove. The acid treatment, as well 
as the other post-stripping operations (except for drying), are performed in a conventional front-loading industrial washing 
is machine, such as the UDY75 machine, available from Unimac Co., Inc., Marianna, FL The main criterion for an acid 
suitable for this step is that its calcium salt be water soluble (if the powder is calcium carbonate). Nitric acid is preferred, 
because all nitrates are water soluble. The preferred nitric acid concentration is in the range from about O.S% to about 
10%. If the acid is too concentrated, it can stain the glove; if it is too dilute, it may not dissolve all the powder. A 2% nitric 
acid solution is preferred. Before the acid wash, the glove is preferably "pre-washed" in a dilute acid (concentration less 
20 than about 1%). The source of the dilute acid may conveniently be spent acid collected from the acid wash cycle. 

After the acid wash, the glove is rinsed in an aqueous liquid, e.g., water. It is then treated with a bleach (such as 
0.5% sodium hypochlorite) to chlorinate the inner and outer glove surfaces and prevent blocking-e.g., fingers sticking 
together on a single glove or gloves sticking together when brought into contact. The bleach treatment, which generally 
takes about fifteen minutes, does not cause the gloves to have the excessively slippery outer surface that the prior art 
25 chlorine treatments caused. 

The glove is then rinsed with an aqueous liquid - water is again suitable - to remove any residue of bleach, which 
could otherwise cause skin irritation. Since the post-stripping processes, including acid and bleach treatments, may 
remove the silicone from the glove surface, there follows a second silicone treatment. This treatment, which generally 
takes about five minutes, facilitates glove donning and reduces blocking between gloves that come into contact. Finally, 
30 the glove is dried in a conventional dryer. 

The steps of the present invention are depicted in the flow diagram of Fig. 2. 

The appearance of the finished glove is shown in Fig. 3. 

Fig. 4 shows an enlarged representative cross section of the glove wall, showing particles 20 embedded in anti- 
blocking inner layer 22, which is bonded to elastomer outer layer 24. 
35 The present invention is further described in the following examples. 

EXAMPLE I 

A layer of natural rubber latex is applied to an average thickness of 1 50 micrometers onto a glove form, which then 
40 is dipped into the following antiblocking coating formulation: 





Parts by Wt. 


NeoRez* XR-9208 
Deionized Water 
Vedoc* VP 180 


285.71 
84.62 
18.00 



A layer of the formulation is deposited over the layer of natural rubber latex. The layers are then cured and dipped 
in a dilute silicone emulsion, such as "LE^" emulsion, produced by Union Carbide Corp. The glove is stripped from 
the form in a manner that reverses the glove to place the first deposited layer on the outer surface of the glove. 

Post-stripping treatment of the powdered gloves to produce a powder-tree glove is performed in the following 
55 sequence: 

1 . Pre-wash with a spent acid, which is collected from the acid wash cycle. 

2. Wash with 2% nitric acid sol ution , 

3. Rinse with water three times. 
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4. Treat with 0.5% sodium hypochlorite solution. 

5. Rinse with water twice. 

6. Treat with 0.25% silicone emulsion. 

7. Dry in a dryer. 

s 

The glove is found to have no loose powder and has good quality. 
EXAMPLE II 

10 In accordance with the general procedure of EXAMPLE I, a glove is produced utilizing the following antiblocking 
coating formulation: 





Parts by Wt. 


NeoRez* XR-9208 
Deionized Water 
Vulca* 90 


285.71 
84.62 
18.00 



20 

The glove is found to have no loose powder and has good quality. 
EXAMPLE III 

25 

In accordance with the general procedure of EXAMPLE I, a glove is formed utilizing the following antiblocking coating 
formulation: 





Parts by Wt. 


NeoRez* R-967 


75.00 


NeoRez* R-962 


205.88 


Deionized Water 


266.31 


Igepal* CO-630 


0.20 


Vedoc* VP-180 


17.65 



40 

Igepal, a surfactant available from GAF Corp., NY, NY. facilitates dispersing the Vedoc VP-180 powder, The glove 
is found to have no loose powder and has good quality. 

EXAMPLE IV 

45 

In accordance with the general procedure of Example I, a glove is formed utilizing the following antiblocking coating 
formulation: 



50 




Parts by Wt. 




NeoRez* XR-9208 


285.71 




Deionized Water 


150.14 


55 


Nylon Powder (Corvel* Natural 78-9001) 


18.00 



The glove is found to have no loose powder and has good quality. 
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Claims 

I . A process for making a powder-free medical glove comprising the steps of: 

s a) forming the glove by 

(i) dip-coating a first layer onto a glove form, the first layer comprising a coagulant with a first acid-soluble 
powder dispersed throughout, 

10 (ii) dip-coating over the first layer a second layer of an elastomer, 

(iii) dip-coating over the elastomer layer a third layer that comprises a layer of an antiblocking composition 
with particles distributed throughout, the majority of particles having a size greater than the thickness of 
the layer of antiblocking composition in the third layer, 

15 

(iv) heating the layers to cross-link the elastomer and to bond the elastomer layer to the antiblocking layer, 
and 

(v) dip-coating a silicone emulsion over the underlying layers; 

20 

(b) removing the glove from the form and reversing the glove, so that the first layer is on the outside of the glove; 

(c) treating the glove with an acid to dissolve the acid-soluble powder; 
25 (d) rinsing the glove with a first aqueous liquid; 

(e) treating the glove with a bleach to reduce blocking; 

(f) rinsing the glove with a second aqueous liquid; 

30 

(g) treating the glove with a silicone emulsion; and 
• (h) drying the glove 

35 2. The process of claim 1 in which the elastomer comprises natural rubber latex. 

3. The process of claim 1 in which the antiblocking composition is selected from the group consisting of carboxylated 
styrene butadiene lattice, carboxylated butadiene lattice, vinyl acrylate lattice, and polyurethane aqueous disper- 
sions. 

40 

4. The process of claim 1 in which the antiblocking compound comprises a catjonic polyurethane of molecular weight 
at least about 100,000. 

5. The process of daim 1 in which the particles comprise cornstarch, polyurethane, nylon, or mixtures thereof. 

45 

6. The process of daim 5 in which the particles comprise a polyester based polyurethane powder. 

7. The process of claim 1 in which the size of the particles is in the range from about 5 to about 50 micrometers. 
so 8. The process of daim 1 in which the average particle size is about 30 to about 40 micrometers. 

9. The process of daim 1 in which the acid-soluble powder comprises calcium carbonate. 

10. The process of claim 1 in which the silicone emulsion has a silicone concentration in the range from about 0.05% 
55 to 1 .5%. 

I I . The process of claim 10 in which the silicone concentration in the emulsion is in the range from about 0.2% to 0.65%. 
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12. The process of claim 1 in which the silicone emulsion further comprises a second acid-soluble powder, which is 
subsequently dissolved by the acid. 

13. The process of claim 1 in which the acid comprises nitric acid. 

5 

14. The process of daim 13 in which the nitric acid concentration is in the range from about 0.5% to 10%. 

15. The process of claim 1 in which the bleach comprises sodium hypochlorite. 

jo 16. The process of claim 1 further comprising leaching the first two layers in water to remove soluble impurities before 
dip-coating the third layer. 

17. The process of claim 1 further comprising pre-washing the glove in a dilute acid before treating the glove with acid. 

is 18. The process of claim 17 in which the dilute acid for the pre-wash comprises acid that has been used previously to 
treat earlier gloves. 

19. A powder-free medical glove made by the process of claim 1 . 

20 PatentansprQche 

1 . Verfahren zum Herstellen eines pud erf reien medizinischen Handschuhs, unfassend die Schritte: 

(a) Bilden des Handschuhs durch 

25 

(i) Auftragen einer ersten Schicht auf eine Handschuhform mittels Eintauchen, wobei die erste Schicht ein 
Koagulans mit einem vollstandig dispergierten ersten saureloslichen Puder unfaBt, 

(ii) Auftragen einer zweiten Schicht eines Elastomers auf die erste Schicht mittels Eintauchen 

(iii) Auftragen einer dritten Schicht die eine Schicht einer antiblockierenden Zusammensetzung mit voll- 
30 standig verteilten Partikeln umfaBt, auf die Elastomerschicht mittels Eintauchen, wobei der groBte Teil der 

Partikel eine GroBe aufweist die grOBer ist als die Dicke der Schicht der anttolockierenden Zusammenset- 
zung in der dritten Schicht 

(iv) Erwarmen der Schichten urn das Elastomer querzuvernetzen und urn die Elastomerschicht an die Arrt- 
iblockierschicht zu binden, und 

35 (v) Auftragen einer Siiikonemulsion auf die darunterliegenden Schichten mittels Eintauchen; 

(b) Entfernen des Handschuhs aus der Form und Umdrehen des Handschuhs, so da 6 die erste Schicht auf 
der AuBenseite des Handschuhs ist; 

(c) Behandeln des Handschuhs mit einer Saure, urn den saureloslichen Puder autzulosen; 
40 (d) SpQIen des Handschuhs mit einer ersten waBrigen FlOssigkeit; 

(e) Behandeln des Handschuhs mit einem Bleichmittel, urn Blockieren zu reduzieren; 

(f) Spuien des Handschuhs mit einer zweiten waBrigen FIQssigkeit; 

(g) Behandeln des Handschuhs mit einer Siiikonemulsion; und 

(h) Trocknen des Handschuhs. 

45 

2. Verfahren nach Anspruch 1 , bei dem das Elastomer NaturkautschuWatex umfaBt. 

3. Verfahren nach Anspruch 1 , bei dem die antiblockierende Zusammensetzung ausgewahlt ist aus der Gruppe beste- 
hend aus carboxylierten Styrol-Butadien-Utices. carboxytierten Butadien-Latices, Vinylacrytatlatices und waBrigen 

so Polyurethandispersionen. 

4. Verfahren nach Anspruch 1, bei dem die AntiblocWerverbindung ein kationisches Polyurethan mit einem Moleku- 
largewicht von mindestens etwa 100 000 umfaBt. 

55 5. Verfahren nach Anspruch 1 , bei dem die Partikel Maisstarke, Polyurethan, Nylon oder Gemische davon umfassen. 

6. Verfahren nach Anspruch 5, bei dem die Partikel einen Polyurethanpuder auf Polyesterbasis umfassen. 

7. Verfahren nach Anspruch 1 , bei dem die GroBe der Partikel im Bereich von etwa 5 bis etwa 50 Mikrometer liegt. 
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8. Verfahren nach Anspr uch 1 , bei dem die durchschnittliche PartikelgrOBe etwa 30 bis etwa 40 Mikrometer betragt 

9. Verfahren nach Anspruch 1 , bei dem der saurelosliche Puder Calciumcarbonat umfaBt. 

5 10. Verfahren nach Anspruch 1 , bei dem die Silikonemulsion eine Silikonkonzentration im Bereich von etwa 0,05 % bis 
1,5%aufweist. 

11. Verfahren nach Anspruch 1 0, bei dem die Silikonkonzentration in der Emulsion im Bereich von etwa 0,2 % bis 0,65 
% liegt. 

w 

1 2. Verfahren nach Anspruch 1 , bei demdie Silikonemulsion darOber hinaus einen zweiten saureloslichen Puder umfaBt, 
der spater von der Saure aufgelost wird. 

13. Verfahren nach Ansbruch 1, bei dem die Saure Salpetersaure umfaBt. 

15 

14. Verfahren nach Anspruch 13, bei dein die Salpetersaurekonzentration im Bereich von etwa 0,5 % bis 10 % liegt. 

15. Verfahren nach Anspruch 1, bei dem das Bleichmittel Natriumhypochlorit umfaBt. 

zo 16. Verfahren nach Anspruch 1 , darOber hinaus umfassend das Bleichen der ersten beiden Schichten in Wasser, urn 
losliche Verunreinigungen vor dem Tauchauftrag der dritten Schicht zu entfernen. 

17. Verfahren nach Anspruch 1, darOber hinaus umfassend das Vorwaschen des Handschuhs in einer verdunnten 
Saure, bevor der Handschuh mit Saure behandett wird. 

2S 

18. Verfahren nach Anspruch 17, bei dem die verdunnte Saure fur das Vorwaschen Saure umfaBt, die vorher zum 
Behandeln fruherer Handschuhe verwendet worden tst. 

19. Puderfreier medizinischer Handschuh, hergestellt nach dem Verfahren von Anspruch 1 . 



1 . Precede de fabrication d'un gant medical exempt de poudre comprenant les etapes : 

(a) formation du gant par 

(i) enduction par trempage d'une premiere couche sur une forme de gant, la premiere couche comprenant 
un coagulant avec une premiere poudre soluble dans I'acide dispersee globalement, 

(ii) enduction par trempage sur la premiere couche d'une seconde couche d'un elastomere, 

(Hi) enduction par trempage sur la couche elastomere d'une troisieme couche qui comprend une couche 
d'une composition d'anti-blocage, les particules etant distributes globalement la majorite des particules 
ayant une dimension plus grande que I'epaisseur de la couche de la composition d'anti-blocage dans la 
troisieme couche, 

(iv) chauffagedes couches pour reticuler I'elastomere et lier la couche elastomere a la couche d'antiblocage, 
et 

(v) enduction par trempage d'une emulsion de silicone sur ies couches sous-jacentes; 

(b) enlevement du gant de fa forme et retournement du gant, de sorte que la premiere couche se trouve sur 
I'exterieur du gant; 

(c) traitement du gant avec un acide pour dissoudre la poudre soluble dans I'acide 

(d) rincage du gant avec un premier liquide aqueux; 

(e) traitement du gant avec un agent de blanchiment pour reduire le blocage; 
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(f) rincage du gant avec un second iiquide aqueux; 

(g) traftement du gant avec une emulsion de silicone ; et 
5 (h) sechagedu gant. 

2. Prcc6de selon la revendication 1 , dans lequet l'6lastomere comprend un latex de caoutchouc nature). 

3. Precede selon la revendication 1, dans lequei la composition d'anti-blocage est choisie parmi les structures de 
to styrene-butadiene carboxyl6s, les structures de butadiene carboxyle, les structures d'acrylate de vinyle, et les dis- 
persions aqueuses de polyurethane. 

4. Precede selon la revendication 1 , dans lequei le compose d'anti-blocage comprend un polyurethane cationique de 
masse moleculaire d'au moins environ 100 000. 

is 

5. Precede selon la revendication 1, dans lequei les particules comprennent I'amidon de mais, le polyurethane, le 
nylon ou leurs melanges. 

6. Proceed selon la revendication 5, dans lequei les particules comprennent une poudre de polyurethane a base de 
2Q polyester. 

7. Precede selon ia revendication 1 , dans lequei la dimension des particules se situe dans la gamme allant de 5 a 50 
H,m environ. 

25 8. Precede selon la revendication 1, dans lequei la granulomere moyenne est d'environ 30 a 40 M-m environ. 

9. Precede selon la revendication 1 , dans lequei la poudre soluble dans I'acide comprend un carbonate de calcium. 

10. Precede selon la revendication 1 , dans lequei I'emulsion de silicone a une concentration en silicone dans la gamme 
30 allant d'environ 0.05 a 1 ,5%. 

11. Precede selon la revendication 10, dans lequei la concentration de silicone dans ['emulsion est dans la gamme 
allant d'environ 0,2 a 0,65%. 

35 12. Precede selon la revendication 1 . dans lequei I'emulsion de silicone comprend de plus une seconde poudre soluble 
dans I'acide, qui est ensuite dissoute par I'acide. 

13. Precede selon ia revendication 1, dans lequei I'acide comprend I'acide nitrique. 

40 14. Precede selon la revendication 13. dans lequei la concentration en acide nitrique est dans la gamme allant d'environ 
0,5a10%. 

15. Precede selon la revendication 1, dans lequet I'agent de blanchiment est ('hypochlorite de sodium. 

45 16. Precede selon la revendication 1 , qui comprend de plus la lixiviation des premiere et deuxieme couches dans I'eau 
pour enlever les impuretes solubles avant lenduction par trempage de la troisieme couche. 

17. Precede selon la revendication 1 . qui comprend en plus le prelavage du gant dans un acide dilue avant I e traitemerrt 
du gant avec I'acide. 

50 

18. Precede selon la revendication 17. dans lequei I'acide dilu6 pour le prelavage comprend I'acide qui a ete utilise 
anterieuremerrt pour traiter les premiers gants. 

19. Gant m6dical exempt de poudre prepare par le precede de la revendication 1. 
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FIGURE 3 FIGURE 4 
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